Context: Psychiatric comorbidity is common in orthopedic injury, but the effects on hospital care outcomes have been identified only generally.
INTRODUCTION
Orthopedic injuries frequently require acute hospitalization for urgent care. Many patients are admitted with clinically significant comorbidities, which affect outcomes of hospital care. 1 Psychiatric comorbidity is a frequent confounding factor in effective care. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] Some investigators have found adverse effects on orthopedic outcomes owing to concurrent psychiatric diagnoses. 1, 2, 5, 11, 12 Also, other studies have shown ethnic, racial, and socioeconomic disparities in care of orthopedic conditions. [13] [14] [15] [16] [17] However, multicenter studies have not yet validated and explained some outcome observations in these injured patients. Also, several specific psychiatric diagnoses have not yet been correlated with outcomes of acute orthopedic hospital care.
The purpose of this study is to report characteristics of hospitalized orthopedic injury/fracture patients in California, and to investigate the association of psychiatric diagnoses with length of hospital stay (LOS), surgical treatment complications and inhospital mortality in a large population of hospitalized patients with orthopedic injuries.
METHODS
A cross-sectional analysis was conducted of patient discharge data from 507 California hospitals in a database maintained by the Office of Statewide Health Planning and Development. The database includes patient diagnoses, types of procedures, hospital characteristics, patient demographics, LOS, complications, comorbidity, costs, route of discharge, and self-reported race/ethnicity. For the present study, we used discharge data between 2001 and 2010. We included orthopedic diagnoses, using the International Classification of Disease, Ninth Edition (ICD-9) codes for major pelvic and lower extremity injuries that required hospital care in patients older than age 17 years. From the injury data we also extracted psychiatric diagnoses, alcoholism, and substance abuse, as well as age (< 65 years as the reference vs ≥ 65 years), sex, race/ethnicity (white vs black/African American, Hispanic, and Asian/other), insurance (private/Medicare vs Medi-Cal/ other), number of comorbidities, LOS (< 7 days vs ≥ 7 days), complications (yes vs no), and inhospital death (yes vs no).
All analyses were obtained and analyzed using analytics software (Statistical Analysis Software [SAS] Version 9.3, SAS Institute. Cary, NC). We used frequency (count and percentage) to depict the overall characteristics of the sample for the categorical variables (age, sex, race/ethnicity, insurance status, LOS, and comorbidity). We conducted bivariate analysis using the χ 2 test to determine the statistical difference in the outcome variables (LOS, surgical complications, and
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Association of Psychiatric Diagnostic Conditions with Hospital Care Outcomes of Patients with Orthopedic Injuries inpatient deaths) by the main independent variable (psychiatric diagnoses), alcohol abuse, and substance abuse, and the other independent variables (age, sex, race/ethnicity, insurance status, and number of comorbidities). In addition, we performed multiple logistic regressions to test the independent association between study predictor variables and the outcomes variables while controlling for the other variables in the model (ie, age, sex, race/ ethnicity, insurance status, and number of comorbidities). Adjusted odds ratios (ORs) and 95% confidence intervals (CIs) are presented, and statistical significance was considered at p value ≤ 0.05.
RESULTS
The entire injury admission population was about 1.9% of all hospital admissions ( Figure 1 ). Table 1 presents the demographic characteristics of the hospital admissions with orthopedic injuries. These patients were predominantly older than age 64 years, white women with a conventional health care insurance profile. These characteristics were similar to the characteristics of general admissions except that injury admissions were predominantly older (data not shown).
As indicated in Table 2 , overall, the most common comorbidity in the patients with orthopedic injury was a psychiatric illness (24.7%). The specific psychiatric diagnoses in the general admissions and injury admissions with psychiatric diagnoses are shown in Table 2 . The most common psychiatric diagnoses in injury admissions were dementias (14.3%) followed by depression (6.9%). Besides psychiatric diagnoses, diabetes mellitus was equally the most frequent comorbidity in both the general admissions and orthopedic injury admissions (data not shown). A small percentage of the injury admissions with psychiatric diagnoses had a diagnosis of alcoholism (2.0%) or substance abuse (0.9%).
The correlations between psychiatric diagnosis and other study variables in the injury population and hospital outcomes are shown in Table 3 . Psychiatric illness was correlated with prolonged hospital stay of the patients with injury, surgical treatment complications, and inhospital death (p < 0.001). Table 4 presents the independent predictors of LOS, surgical treatment complications, and inhospital death of hospitalized patients with orthopedic injury. Compared with the injury admissions with no psychiatric diagnosis, admissions with psychiatric diagnosis had higher odds of 7 or more days of hospital stay (OR = 1.27; CI = 1.25-1.29), higher odds of having surgical treatment complications (OR = 1.18; CI = 1.15-1.20), and higher odds of inhospital death (OR = 1.15; CI = 1.10-1.20). These results were statistically significant.
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Of the other variables in Table 4 , injury admissions with substance abuse, alcoholism, age 65 years or older, and comorbid conditions as well as those from an ethnic minority group had higher odds of staying in the hospital 7 or more days compared with their counterparts without these characteristics. On the other hand, female sex and having private/ Medicare insurance lowered the odds of a lengthy hospital stay compared with their reference groups.
With respect to surgical treatment complications, injury admissions with substance abuse, alcoholism, and comorbid conditions had higher odds of complications, whereas age 65 years or older, female sex, belonging to an ethic minority group, and having private/ Medicare insurance lowered the chance of treatment complications for these groups compared with their reference groups. As for inhospital deaths, alcoholism, age 65 years or older, and comorbid conditions increased the odds of mortality, whereas substance abuse, female sex, belonging 
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to an ethic minority group, and having private/Medicare insurance lowered the chance of inhospital death for these groups compared with their reference groups. Table 5 displays the separate analysis for each psychiatric diagnosis and their association with LOS, surgical treatment complications, and inhospital deaths. The largest percentage of prolonged hospital stays and surgical treatment complications belonged to patients with schizophrenia (45.2% and 14.7%, respectively), and the largest percentage of inhospital deaths belonged to the dementia group (3.9%) followed by the depression group (2.2%).
DISCUSSION
These data are consistent with recent study findings regarding the psychiatric effects on acute hospital care of patients with orthopedic injury. 2, 6 However, this study extends the understanding of psychiatric effects to a much larger group of patients because it includes all orthopedic injury admissions across a large spectrum of hospitals and localities across the entire state of California. The data show that there is an important burden of psychiatric illness in hospitalized patients with orthopedic injuries and that psychiatric comorbidity is correlated with higher prevalence of surgical complications, longer hospital LOS, and higher inhospital mortality. Among the psychiatric comorbidities, dementia and depression each accounted for a greater percentage of prolonged hospital stays, surgical complications, and inhospital deaths compared with other psychiatric diagnoses.
Focused rehabilitation is the pertinent clinical implication growing from these observations. However, this term is complex, multifactorial, and not fully defined and is beyond the scope of this study, needing to be addressed in future studies.
In addition, our further look at the data showed adverse correlations between hospital care of patients with orthopedic injuries with psychiatric illness and their category of health insurance. This finding agrees with recent information in the care of patients with hip fracture in which low-income status was independently correlated with adverse care parameters. 16 In the current study, low-income patients with psychiatric illness remain in acute hospital care twice as long as the conventionally insured patients (data not shown). Patients in lower socioeconomic groups experience more surgical complications when they have a psychiatric illness, and they also have longer LOS than in the general patient population. Poor hospital surgical outcomes not only affect patient well-being but also increase the cost of care. 18 Surgical complications and prolonged LOS have both been reported to increase the cost of medical care. [19] [20] [21] [22] There are many reports of the adverse outcomes in orthopedic inpatients owing to psychiatric comorbidities. 1, [6] [7] [8] [9] [10] [11] There are also reports of improved outcomes from systematic, multidisciplinary care of orthopedic inpatients. 18 ,23 There appears to be an unexplained failure of improved medical management of these patients with respect to psychiatric comorbidities. 
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Our study has some limitations. The methods in this study depended on the accuracy of diagnostic coding of the patient data used. Therefore, conclusions may be inaccurate and/or misleading if the data were found to be corrupted in the original collection process. 24, 25 This criticism is somewhat mitigated by the large number of heterogeneous sources of data and the large numbers of patients studied. In addition, the data that were reviewed did not state the criteria that were used to establish the various psychiatric diagnoses. This possible variation in diagnostic criteria from case to case could have either increased or decreased the prevalence of the psychiatric diagnoses. Finally, the data reflected the probability that some patients suffered from multiple diagnoses in either injury diagnoses or psychiatric diagnoses or both. This clinical situation explained differences in some of the total population numbers but did not affect the overall conclusions.
CONCLUSION
Psychiatric illness is common in hospitalized patients with orthopedic injury (24.7%), particularly in elderly, white women. Psychiatric comorbidity, particularly dementia and depression, adversely affects hospital outcomes in LOS, surgical complications in patients with fracture, and inpatient mortality in these patients with orthopedic injuries. In low-income populations, the adverse psychiatric effects are incrementally worse for LOS, surgical complications, and inpatient mortality. Future studies may show that improved psychiatric care of these patients may improve hospital outcomes, especially in low-income populations. v
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